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(54) PROJECTION LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a projection lens which consists of a small 
number of constituent elements and has high resolving power and a wide exposure area 
secured and is telecentric on both the object and image sides. 

SOLUTION: This projection lens consists of a 1st lens group L1 which has positive 
refracting power, a 2nd lens group L2 which has negative refracting power, a 3rd lens 
group L3 which has positive refracting power, a 4th lens group L4 which has positive 
refracting power, and a stop in or nearby the 3rd lens group L3 in order from the object 
side, and reduces and projects an image of a body on an image plane. This lens is 
telecentric on both the object side and image side and a conditional expression 0<1/p1 
<0.3 holds for the lateral power pi of the 1st lens group L1. 
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immM i ] *{*«<!: o*ci©jB*fa**f fa *i 

U>XPL4h. I£i§3 U>XPL3cfSU<{i^ 
0 < 1//?, ^0.3 

Hui3m2 m2imm(Dgn<>zitiii,. mmmi sm© 

tt©ftU>XT-&£Ch£#6£h^£il;£ipt l©®^ 

>Xo 

[II>J<IM 3 ] gjfBSil U >XPLN±%f«f!J «fc t) JSiC'J> 
fc < h*)ft©JBrr**WrSBUpLll fclEWSflT^** 

0.2 < |f 12 /f„| < 0.8 

*»mbTt">ac fc£tt»i:-r-sm#Ji i x« 2 ©&& 
u>Xo 

[ES*IM4] ml3SI2 U>XPL2©tS&{g^/? 2 SVl 

0 < /? 2 < 0.15 

0.05 < |f 2 /L| < 0.15 

^igtSC i: fc^SKh-f •SifSfcll 1 ~ 3 CD^rti* 1 

5S 

U/031 < 0-4 

JHicfail©JS§*U>Xc 

0.015< {f 4 *(l-/? 4 )+H 4 ' }/L <0.15 
ffiU £ 4 :f§4 U>XWL4©«f»* 

1 : tjf^p * e, la $ T-omm 
*ffi&Tz>z.tz¥fffi.t-rz>m>ftm 1 ~ 5 ©vrna* 1 

ifiic8BiK©S^u>Xo • 

[88*91 7 ] U— !f-iteas*6©** HUB*****!- 

j[H i ~ 6 (D^-rMy i mictrdmoyte&is > xr-m2 

[SBsRJEH 8 ] — •f-JtejB*&0**WW**:3Rtfl' 

jr i ~ 6 ©ornfr i m\cf&m<Dtkm u >xx-a?2 



So 

[0 0 0 1 ] 

[«W©«TStt«#»] *»fl«4S#u>XlcWU 
[ 0 0 0 2 ] 

$6*aiiMft*HRi±K:iRitfT»Ki/>x 

[0 0 0 3] D8SS*8SSfflV\ ICLSI^FO 

UTtt, ArF ^KrF :x3^> v U -if * tlT ^ 

So 

[0 0 0 4] h^5T^tl^x^yVl/-1f-0Ma 

a ic u >x©«i««[»#* < u >x 

[0 0 0 5 ] fCT\ ***0Mtt»ft*iC*4< 
L , U > Xm© W» ± ra JP A 5 ** ^ ^J^ * ^fS U > 
X^^f^^tlTV^So ^|X.(^^¥ 7-48089-^&$gl?T- 

[ 0 0 0 6 ] ^^c, 49n7 5-34593*&««T?tt«j»: 

[ 0 0 0 7] 

rasw^WftLcta fc-rssiiaj l^l^^^, wasp 

7-48089 -S&ffiWJCfcMtS^^tt, ^J^fl!i](C^OT^ 
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CDS D ic J: 5 ft#i: L t ^JJUST * 

[0 0 0 8] !RflB¥ 5-34593-^fi««f«C»3g*tl 

[0 0 0 9 ]*«Wtt, W*P«*i:iS^K*«**SS« 
[0010] 

(1-1) tHMWcfc 0««ciE©JB*f***^S*l U 
SSI4 y>Xi¥L4h, b£MI3 ly>XPL3*^L<(i^CD 

0 < 1//?! ^0.3 

[ooii] mz^ 

( i - i - i ) mzmi »Li©«***«©u>xtt 

L4CDS & flfcffifl CD U > XtetttMH * IS] it fc ^ - A ii 

(1-1-2) mmm\ U>Xmitt»#«* DJH£ 

0.2 < |f 12 /f u l < 0.8 

( 1 - 1 - 3 ) HuSBm2 1/ >X»L2CD«fg*/? 2 Xtf 

0 < /? 2 < 0.15 

0.05 < |f 2 /L| < 0.15 

( 1 - 1 - 4 ) ffil&mz U >X»L3(Z>«<3*/? 3 
Il//? 3 | < 0.4 

( 1 - 1 - 5 ) 15512334 1/ >X#L4#WTO*fra 
0.015< {f,*(l-/?,)+H/ }/L <0.15 

fit, /5,:^4 uyxmiom&m 



[0 0 12] X, *«WCD«»8*««tt, 

(1-2) U—y-*«*6©**IiaW****^L 

~(i-i-5) iicDo-rn^ ua«ci3«0«*^>XT-*2 

(1-3) l/-1f-***6©**BaW3lfi**ft^U 

-d-i-5) lao^-rn* iffl«cia«©a»i/>XT**2 

[ 0 0 1 3 ] X, «l©fVH 

(1-4) (1-2) EXfct(l-3) Jg©«&S}te*B*flJO 
[0 0 14] 

imwommoBM] mi tt*«wo»Ku>x©a* 

off!2 1/>XSL2, iE(3DH*f*r«Rp^>»3 U>XPL3. 
IE©JB«f*r*l*o»4 U>XfflfL4CD4»<p?>fiEoT:^ 
£ D Mic, mi U>XWtt«i#«*«)ft©JH*f**l#o 
*11U>XL11 s IECDffl*f**i#o*12U>X»L12 ip 
e»MLT^I)o 854 y>Xtm»#flJ*>*>IE<DJB 
*f*4*#om41U>XL41 , «©JB#f**J*o»42l^> 
XPL42 ft#LT^S. ttf)(d:»3 b>X||^l<(i 

[0 0 15] Hi Jctt«±«ijSc!)^— ^^;u*«4:li6^ 

Mttftl UVXSLUcA^TttAffUftfeft, &^T?*S 

2 u>x»L2iCcfcoT«^i* s ii-ro ^©i, g^i^ 

I^fcll3 l->Xm3(Cct^Tffel^^3t, EB^fiT* 5 
fcfctK ^4 U>X»L4K:<fcOMfc:|«fc*3fi8> 

[0 0 16] tt^«i"C 5> Hi S ±**ft«d:^tt ii 

¥fif«CltffiU ^1 U>X8¥LliCcfcoTfiT^t)©^;« 
hfc£> ?H2 U>X»L2tcfco-CM** s «»e>tt, 
*»&ti^fc»»3 U>X»L37?«*fc«##«i&6 
tU &^Tr»4 U >Xm4iC£oT:ft«il£¥fTiCfc D ft 

[0 0 17] W±0Ad«C*»B8©«iei/>Xtt«I»:« 

[0 0 18] *«fHco«»y>Xtt, t;f*fflic^^T^ 

y-tr > h U y >? ffimr Sfe»Jc, ^fMiiJCD^l 
y >X»Ll«c(4IEOJB*f*r4*^S y >X» 4ffIt>T ^ 
£o Sic, mi U>X»L10l»f»*iff| ttWTtOSfe^ 
(1) CDfKBfltCS^LT^So 
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[0 0 1 9] 0 < 1//?, ^0.3 •••(!) 
iC(l) 0±RiI£«x.3i:. m2 U >XPL2-NC0tt±* 

mi U>XWLl<Z)H9«±jj!iffl«<J*IBfta*TlySv\ £ 
*#*fifbLTU*3. ^f*0 hill U>X»L1 

[0 0 2 0] b>XSLl(m<t^i©M 
2>mi2)s>Z& (»»)L12fcT?*«-r5Ck#»SL 

^-rfr^^XhU mi U>X»L10=Ej£ffiB*«fe 
[ 0 0 2 1 ] ^ UTCCD «t «5 ^lEM^h^)- t) , 

ch^lS^i:^^ mi ix>Xmi©#jSUKf£fc& 
[0 0 2 2 ] Sfe^l U>X»Ll*OHU«k:ft©JB*f* 

^*-r^miii^>xpLii ^iEB-rs^h-r-^ u>x 

[0 0 2 3 ] Mtc, |ffi±^^©^- v±;i/7t^iS^fS^ 

[ 0 0 2 4 ] mi U>XWLl*flUSt-rS2 o©U 

£ L^o 

[ 0 0 2 5 ] 0.2 < |f l2 /f„| <0.8 ■ • • (2) 

f„: mnu>xmu\ (DMMm 

f 12 : mi2b>Xt¥L12 

a;(2) a, mi u>x»ii**j«f ssiii^^xwiii 
av^i2u>xwLi2©^ffi«i©jt**a^r5*o 
T-ab^o os?>, miii^>xmn hmi2b>xmi2 

[0026] st(2) o±R*fflx.sfc, mi2u>xmi 

2 CDajaffidlfiz £*frbT»HU>X»Lll ©«0SUEBt 

mi U ^XmitCTttttSI**** < 9tSL LTWijE U Six 
M(C mi U>XWLUcflSn5SR^ffidl* 

iiJ5K-rsfc«)fcttffiiii/>xmn hmi2u>x«Li2 

^^^DgftLTSl{^r^>i:> : S^feD, mi U>XBL16D 
[ 0 0 2 7 ] xC(2) CDTEfia*jB*5i:, hukE© 



[0 0 2 8] mi U>X»Ll*ffiStUfe**tta5 

V>ft©Jffl*f**«f 5»2 U>X»L2KJ:oT, 5S^» 
M*i:^2)o C©m2 U>Xi¥L2tt. mi U>XSL1 
* £ AS*"T S JfeJfcO^ttJSjPffi < Mix. £ tlT l ^ 6 C h T 

[ 0 0 2 9 ]fMLm2 lx>XffL2(Co^T^, 38 ft CD 

£o *ctf**fl8©aHSU'>Xt?ttc^t:*i»ffi*#A 
TZZtlCZ D l/>X«flG«C»*tt*B«cJiSDS*SC4: 

fc< ^»t:«ffiiRil*MiEur^ao 

[0 0 3 0] m2 U>XWL2CD«fg*/? 2 *WT 

[ 0 0 3 1 ] 0 < j8 2 < 0.15 • • • (3) 

sco) cD±mm*mz.z>t, mi i/>xmit*i«* 

s©fg**Bi«-rs(z>* 5 !tu<«i:So £tz±m<Dm%.<D 
fs**«t«-r mi u>xwiiic*5«ts*e* 

/?i £(£T£^£h, m2 l/>Xm2tA»t^»B 

-2) o 

[0 0 3 2 ] Sfc, 5t(3) <£TKfiI£Mx.3^ mi U 
>XWLl36*e>0»±**36 s JR**i:*:!}, £»©3rJ£® 
«**St«-rs&«>CJBl u>X»LieDMAffi»fi2klF 
S2V>XSPL2(Dffi^ffilBlf 2 * J «< ^ffl 

[0 0 3 3 ] WTOS(4) «im2 l/>Xm20i 

£ h tc J: 19 . SJc»*W«ciR**IIEftff * 5 d tftT-g 

[0 0 3 4 ] 0.05 < |f z /L| < 0.15 • • • (4) 
5t(4) <D±Kfg£Mx-£h, m2 U>XS¥L2CD^gggf 

f < & t) ^ y y s * - ;i/|n * t Ml iet*^^i^o s 

ft*iE-rscii:*s*»fc:H)it«:5. 
[ 0 0 3 5 ] m3 b>XSL3M2 U >XSL2* e> CDfg 

ic, IE©B*f*r**-rao C^m3 1/>X»L3CDSI^IE 
©H*f*rt«fcO, m4 L/>XpL4^(D^tt6DXItB4J« 
< ^^^oJ^diC Lti4 U>X»L4«Ct5(t5ii5*JRS 
©M.SWxT^So siccntcto-c. m2 U>XP 

L2CDa*f*r**®< r5di:*ST-#Sfe«)fc:S2 U>X 
WL2*c J: SflfclinMlltiO-ffliES^SFfciff & d c h tff S 

[0 0 3 6 ] 353 U>X»L3©«fS*/ff 3 ttfclT 
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[ 0 0 3 7 ] |1//? 3 | < 0.4 • * • (5) 

sets) (D±mm*mz-z>t., mz u>x»l3cd«hs*cd 

5*>javM4&2 P>X8¥L2hCD±^PS*^:t <-TSC 
kC45. hm#©»^, ^3 U>X»L3fcT#£-f 53$ 

*jawnw**S"rffak*2 u 

>X»L2*6©»«**JCJ:D»3 l/>X»L3©*»g 
[0 0 3 8] ^4 U>X»L4tt«fi!lfc:*5t^T7 1 l/"fe> h 

(«J»)L41i:fiCDJB«f*r*^-rsa42U>X» <»»)L 
42**-TSCi:#aSl>l> 0 C©2 o©St«i«:««t!J 
IEs ft ©Hi C EM*" ^4 b>Xi¥£5rU:7;* 

h#>fXhU ^4 U>X»L4©3£^{a«*»*«t:» 

[0 0 3 9 ] Z(D£otemW*£Z>^t{C£t)^ W>\ \y 

[ 0 0 4 0 ] flu ^©»«C*5^TttMtJWT©*ffSC 
[0 0 4 1 ] 

0.015 <{f 4 *(l-/? 4 )+H 4 ' }/L<0. 15 - • -(6) 

flU f 4 :SI4 l/>X»L46D«^Eg«, 
/? 4 :g§4 L/>Xffl40lfS$ 

H 4 ' :Jg4 U>X»L4CDK»ffi3&»?>affl3E^ffi«ST-©ffi 
■ 

i£(6) *CD{f 4 *(l- /? 4 )+H 4 ' } tei!4 l/>Xm40li 

sc(6) &fg4 u>x»L4©^fy ^7^--*x*se«-ra 
u>xwL4©«e*^4 £-^-f£^ U) ^4 u 

> X?¥L4 © * 6 S&ffl £ jftffi ■ $ ©Eg S H 4 ' # - 
mi U>Xi¥L4©«jSffi«tf 4 3&sS< 4ot L£ 
3, Sfctt* (□) ^4 U>XWL4©«RAIE(Bf4ft-S 
i: -T £ h U > XiflB^ 6 fftffiijStfSB S T-CDSEBtH/ 

O o 

[ 0 0 4 2 ] Sfc, ^4 U>XfflM.4©b>X«»ffl*»e> 
aflJijaffilHST-cOIEdliH/ XlFBH U>X»L4©«0S 
ffi«f 4 * ? -^"t:feS4:1-Si:, $4 U >XJH4©«<g* 
0 4 tt^>f $3 L/>XPL3©»*ftX5 

^tt^-rs^a^feSo fbt, 3?4 b>X^L4(CAM 



[ 0 0 4 3 ] 3(6) OTRlSaiSS^ My 

[0 0 4 4] ItC, ?g4 U>X»L4©«»lx>XkIft© 

fr?iJ^Mi:3feoT^§o fib, ^/WMti©ffliE 
CBLtiA &\ l/>XI4ML*fi ©JS*t* * S 
tS^MW<, IE©a#f***t" s u>xcorajp*JP' 

[0 0 4 5 ] WTfc*«BB©»IBIIlE«l--3.*^-ro 
02-4 (4, ^ti^tl*l§0^CD^fii^^Jl~3 ©U>X 
#&E»Btt?&?K H*Ll~L4ttft*!61 ~4 

T-afe^o iK^a*. AS (4it^^;i/ffeBS, AM tt^ U ^ 

[0 0 4 6 ] 112 *4*#8W©18^^^CDafB*Miffill 

=-0.25. flMtlHniRNA=0.50 , ftfeMENI (»*ffi-fc 
S<3DEg8t) L=1000, a^«gl93nm , 11% IS tt 029mm 

[0 0 4 7 ] Rfllftffiftll ©JlttWfc 1/ >XW«tt, fcl 
T©iIt>T?fc£ 0 St" iE©JB*f***-rs^l W>X1S 

©IEb>X. jfflOJBttCDIEUVX, ^^ftfJJ^ElS^rS] 
«tfc^-X*XJBtt©jEU>X«t ^ IT, 

»#fl|OD»l/>Xtf^lll/>Xi¥Lll ^CDftil© 
U>XA^12U>XS¥L12 SiffiLt^S. 

[0048] ^lt, ncDmmjjz^-r&mz u>x» 

^tt©flu>X, WCajKtt©AU>X2 tt«fcOft*o JB 

3 i/>xsL3(t »(^«^e»JB«cfli««cag^flffi*iPi(t 

feIEb>X, WCiJKtt©iEl/>Xct O&So 
[0 0 4 9 ] ^4 U>XPL4ii, *e>«^i»«:ffl 
t£iH*lRl»fcIEU>X, pfiOifl5tt©IEU>X, ftffl^ 
IHlBS*rp|*tfc><-X*XJBttCDftl/>XJ:0«c5o L 
T. »f*fJj©2 o©IEl/>X^*41U>X»L41 ^ffi^o 
UT*5t), ««©ftb>X*s»42U>X»L42 SfllfiRU 

[0 0 5 0] 113 ii*^W©ISfBl^J(S^]2 CDa**#IR 
CDU>XBfBIBI**LT^So *aiB*JSE«lT-tt, JS^ 
f^/?=-0.25, M'J^BPaNA=0.50 , tlftPgggi (®Jf* 
ffi-{feffiCDffi«) L=1000, S^iS£S193nm , SI9I$GeS» 
025mniT ^> 0 

[0 0 5 1 ] fttt%RiM2 ©*#W&U>X«fiBtt, W 

Toao-eftao sriE©jB*f***f s»i b>xs 
l m , ^ f*#j * h m iz mim iz a m * fa » k * 
mk <d&u>* % m ic in m z fa if fc * - ^ * ^ jb« 

CD.IF.UVX, ii5i!Iitf$ttCDIEU>XJ:!3*ao ^IT> ffi 
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CDU>X#S12b>X»L12 

[ 0 0 5 2 ] ^Lt> iOM^^'W-rS^ U>Xf¥ 
L2<± , ft <*ffi * & HI «C ft fljj tcHB*|Sltt 

>X»L3fcfc, lffifl}Btta)IEU>XJ:0 3ftSo ^UT, K 
D(t^3 u>X»©ifiHufc:aft»ToS« 
[ 0 0 5 3 ] ^4 1/ >XS¥L4tt\ feKJCftffffl 

tflffi*i&itffe^-x*^fl5tta)iEu>x. saffJtttf) 

XckO&S. f UT, «5tt«©2 OODIEU>XA S S41U 
>XWL41 *fltJ$LTi5!K ««0ftU>X#£42l/> 
XSL42 4MLTM5o 
[ 0 0 5 4 ] (14 ii*^0^(D^fI^J[ffi^J3 CD«»#^3K 

«*/?=-0.25, *«BBP«NA=0.48 > «Jl£KaKMi (ft* 
ffeffi^Sf) L=1000, S*P«Jll93nm , HSj^glte 
029mmT-fe^>o 

[ 0 0 5 5 ] »ffi^!S0!l3 ©Hffcftfc: U >X«J5Ett. « 

L l tt , ft ftffl a> e> HI £ mwm £ flffi*|p|»fc^-x*x 
«©lil/>X, W»«lClHlffl4|pI«t&^— ^*X^tt 
<Z)IEU>X. P80^tt©IEU>XJ: !>fc5o fit, S 
U>XA 5 £lll/>XWLll t?*D, ^©tfti 
CDL/>X*5SB121/>X»L12 SM.LTl^o 
[0 0 5 6 ] ^Lt, ll©JS#rt/£^ir£!fl2 1/>XB 
ftf*ffl-!g 1 B£gBt : 95mm 
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n 3=1 
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-168.791 
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n 9=1. 
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20 
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22 
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L2tt , MW& h M IZ ft f*ffi IC W m £ [r! it & * - * * 

>XSL3(t jSaff£R<3DIEU>X2 f£<t L 

[ 0 0 5 7 ] ^4 l/>Xi¥L4tt, 
£ OiB * ft it fc ^ - * * xm*<DlE U > X, iffiOJBtt© 
IE u > X , »«t:DaH*ffiIltfey^^*^JBttOfiU> 
Xi5;&5o LT s ftf«'JcD2 OCDJEU >X#S41 L/ 
>XS¥L41 S«i5ELT*5?), g^<E>fi 1/ >X#fg42 U > 
XfflfL42 ^MLTt^o 

[ 0 0 5 8 ] WTt±IB©»i[*ai^»©WtJ«lt7C** 
to »«iSlt[llHBJB«c*5i^T, ritt»<«ll«tOJHfc:IBi * 
@©l/>Xffi0ffl*m diitfti*#>U Dlllkigii #@ 

0Dl/>XCD^5^6DHSf^4^-r*©^-rSo 
[ 0 0 5 9 ] *fc. *«®<Z)»tttt«iC 
[0 0 6 0 ] 
[SI] 

H 2 /r. 

j= J 

i^i-(i+K).(n/r i ) 2 } 1/2 

KttH«£5£«.A,B,C,D,E,F li*Wftt**S. 

mmmmm 1 ) 
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